In vivo study of Dicer-2-mediated immune response of the small interfering RNA pathway upon systemic infections of virulent and avirulent viruses in Bombus terrestris.
Recent studies suggest a potent role of the small interfering RNA (siRNA) pathway in the control of bee viruses and its usefulness to tackle these viral diseases. However, the involvement of the siRNA pathway in the defense against different bee viruses is still poorly understood. Therefore, in this report, we comprehensively analyzed the response of the siRNA pathway in bumblebees of Bombus terrestris to systemic infections of the virulent Israeli acute paralysis virus (IAPV) and the avirulent slow bee paralysis virus (SBPV). Our results showed that IAPV and SBPV infections induced the expression of Dicer-2. IAPV infections also triggered the production of predominantly 22 nt-long virus-derived siRNAs (vsiRNAs). Intriguingly, these 22 nt-long vsiRNAs showed a high proportion of antigenomic IAPV sequences. Conversely, these predominantly 22 nt-long vsiRNAs of SBPV were not detected in SBPV infected bees. Furthermore, an "RNAi-of-RNAi" experiment on Dicer-2 did not result in altered genome copy numbers of IAPV (n = 17-18) and also not of SBPV (n = 11-12). Based on these results, we can speculate about the importance of the siRNA pathway in bumblebees for the antiviral response. During infection of IAPV, this pathway is probably recruited but it might be insufficient to control viral infection in our experimental setup. The host can control SBPV infection, but aside from the induction of Dicer-2 expression, no further evidence of the antiviral activity of the siRNA pathway was observed. This report may also enhance the current understanding of the siRNA pathway in the innate immunity of non-model insects upon different viral infections.